MATERIALS AND METHODS
Soils. Thirty-nine soils obtained between 1961 and 1963 (7) were kept in tightly sealed screw-cap vials.
They were stored at room temperature in a box protected from dust, chemical fumes, and excessive heat. These chernozem and sandy soils were collected throughout south and central Texas and shown to contain viable cells of Azotobacter at the time of collection.
Dried cultures. Cultures of A. vinelandii 12837 were grown in plates of Burk medium (8) at room temperature. These cultures consisted entirely of vegetative cells when examined in 1963. Cysts were produced by growing A. vinelandii 12837 in plates of Burk medium containing 0.3% (vol/vol) n-butanol instead of glucose. The majority (90 to 95%) of the cells in these cultures were in the cyst form when last examined in 1963. Both vegetative cell and cyst culture plates were wrapped in aluminum foil and allowed to dry slowly at ambient laboratory conditions.
Viability tests. Soil containers were shaken vigorously to mix soil particles well, and small amounts of soil were sprinkled directly onto the surface of Burk agar plates. Soils were also cultured in modified Augier medium (7) . Approximately 0.1 g of soil was placed in 5 ml of liquid medium in large test tubes. Dried plate cultures were tested by breaking the agar film with sterile forceps and glass rods in a hood previously disinfected by a germicidal ultraviolet lamp. Flakes (ca. 1 mm2) of dried agar were placed on the surfaces of Burk agar plates and in tubes of Augier medium, as for soils.
All plate cultures were incubated at 26 C and examined at 2 to 5 days. Tubes of modified Augier medium were incubated in a reclining position to enhance aeration and were examined at the end of 10 days. This medium yields thick, viscid growth characteristic of Azotobacter. If growth was not positively identified as Azotobacter, subcultures were made onto plates of Burk agar and organisms were identified by growth characteristics and morphology.
RESULTS
The data in Table 1 show the results of periodic examinations of stored soils, and the data in Table 2 show the results obtained from soils which had been irradiated (gamma radiation, ""Co) (7) (1) and that the spore coat is also hard and moisture resistant (3), the Azotobacter cyst coat is neither (6) .
Therefore it appears that the basis for extended survival depends on more than just hard, impervious, protective coats. Although the significance of the survival of dormant forms is not completely understood at this time, the findings presented here indicate that the phenomenon is not limited to seeds and spores.
SURVIVAL OF AZOTOBACTER IN DRY SOIL
These soils and dried cultures will be examined in 1979 and again in 1984, and the result of those observations will be published at the latter date.
